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The present invention relates to an injection of 2-[(2-pyridyl)methylsutfinyQbenzimidazole compound or a salt 
thereof having antiulcer activity, particularly sodium salt of omeprazole and to an injection kit thereof, which are used in 
clinical fields. 

[BACKGROUND ART] 



The 2-[(2-pyridyl)methylsulf inyljbenzimidazole compounds such as omeprazole or lansoprazole are potent antiul- 
cer agents, and are used as pharmaceutical compositions for oral administration. Further, the injections thereof have 
recently developed. 

As an injection of omeprazole, there has been Known an injection prepared by dissolving sodium saft of omeprazole 
75 in sterilized water, filtering and lyophilizing the solution to give a lyophilized product, and then dissolving the lyophilized 
product in a mixture of polyethylene glycol 400 for injection, sodium dihydrogenphosphate and sterilized water (Japa- 
nese Patent Unexamined Publication No. 167587/1984). 

Also, an injection prepared by dissolving a lyophilized product of an alkaline aqueous solution of a 2-[(2-pyri- 
dyl)methylsulf inyljbenzimidazole compound having antiulcer activity such as lansoprazole in a mixture of (a) acid, and 
20 (b) at least one of ethanof, propylene glycol and polyethylene glycol (Japanese Patent Unexamined Publication No. 
138213/1990). 

In general, the pH of injection is preferably about 4-8, and a pH above 9 has a probability of causing hemolysis and 
local irritation. 

In the case of the 2-[(2-pyridyl)methytsulf inyrjbenzimidazde compound or a salt which may be hereinafter referred 
25 to as "benzimidazole compound or salt thereof represented by sodium salt of omepazole, it shows a solubility of the 
level permitting formulation into preparation, in water in an alkaline range of pH 9.5 or above, whereas it shows 
extremely low solubility in water at a pH of not more than 9, thus rendering formulation into preparation very difficult. 

While the benzimidazole compound or salt thereof is stable in the alkaline range, it poses a problem in that its sta- 
bility decreases with the lowering pHs. 

For this reason, it has been employed in conventional injections of benzimidazole compound or salt thereof such 
as sodium salt of omeprazole to add an acid such as hydrochloric acid or sodium dihydrogenphosphate to the solution 
to keep the pH from neutral to weak basic, and to further add a nonaqueous solvent such as polyethylene glycol, etha- 
ne! or propylene glycol in order to obtain a certain level of solubility in such pH range. 

Yet, these injections pose problems of local irritation and hemolysis caused by the nonaqueous solvent added to 
the solution for dissolution. 

Accordingly, an object of the invention is to provide an injection of benzimidazole compound or salt thereof, partic- 
ularly sodium saft of omeprazole causing less side-effects such as hemolysis, and less local irritation, which permits 
easy formulation. 



40 [DISCLOSURE OF THE INVENTION] 

As a result of the intensive study conducted by the inventors with the aim of achieving the aforementioned object, 
it has now been found that a product obtained by lyophilizing an alkaline aqueous solution of benzimidazole compound 
or saft thereof, and dissolving same in an aqueous solvent added with no nonaqueous solvent scarcely shows hemo- 
45 lytic property and local irritation, notwithstanding the high pH of from 9.5 to 1 1 .5. 
Accordingly, the present invention is: 

(1) an injection comprising a 2-[(2-pyridyl)methylsuKinyl]benzimidazole compound or a salt thereof having antiulcer 
activity and an aqueous solvent added with no nonaqueous solvent, which has a pH of not less than 9.5 and not 

so more than 11.5, 

(2) an injection kit comprising the following (a) and (b), wherein (a) and (b) are adjusted such that the pH upon dis- 
solution of (a) in (b) is not less than 9.5 and not more than 1 1 .5; 

(a) : a lyophilized product of an alkaline aqueous solution of a 2-[(2-pyridyl)methylsulf inyrjbenzimidazole com- 
55 pound or a salt thereof having antiulcer activity 

(b) : an aqueous solvent added with no nonaqueous solvent 




The 2-[(2-pyridyl)methylsulfiny0benzimidazole compounds having antiulcer activity which are the element consti- 
tuting the present invention include, for example, the compounds described in Japanese Patent Unexamined Publica- 
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tion No. 62275/1977, Japanese Patent Unexamined Publication No. 1417/1979. Japanese Patent Unexamined 
Publication No. 53406/1982, Japanese Patent Unexamined Publication No. 135881/1983, Japanese Patent Unexam- 
ined Publication No. 192880/1983, Japanese Patent Unexamined Publication No. 181277/1984 or Japanese Patent 
Unexamined Publication No. 50978/1986. and omeprazole [chemical name: 2-[2-(3,5-dimethyl-4-methoxy)-pyridyl- 

5 methylsulfinyl]-(5-methoxy)benzimidazole] and lansoprazole [chemical name: 2- {2-[(3-methyl-4-{2 l 2 I 2-trifluor- 
oethoxy)]-pyridylmethylsulfinyl} - benzimidazole] are exemplified. 

As the salts of said benzimidazole compounds, for example, salts of alkaline metal such as sodium salt or potas- 
sium salt or salts of alkaline earth metal such as calcium salt or magnesium salt. 

In view of the solubility, it is preferable for the present invention to use the salt of benzimidazole compound. 

10 The injection of the present invention has a pH of not less than 9.5 and not more than 1 1 .5, preferably not less than 
1 0 and not more than 1 1 . Where the pH is less than 9.5, the benzimidazole compound or salt thereof does not suffi- 
ciently dissolve in an aqueous solvent and shows poor stability, while where H is more than 1 1 .5, hemolytic property and 
local irritation become prominent. 

According to the present invention, an injection of the benzimidazole compound or salt thereof can be prepared by 

75 dissolving the benzimidazole compound or salt thereof in water for injection, etc. along with a strong alkaline compound 
such as sodium hydroxide, potassium hydroxide, sodium carbonate or L-arginine, to give an alkaline aqueous solution 
having a pH adjusted to not less than 10.5 and not more than 12.5, preferably not less than 1 1 and not more than 12. 
The alkaline aqueous solution may contain mannitol, glycine, sorbitol, inositol, etc. on demand for better forming of a 
lyophilized product. 

20 The benzimidazole compound is contained in said alkaline aqueous solution in a proportion of 1-50 mg/ml, prefer- 
ably 5-40 mg/ml on a free compound basis. 

Then, this alkaline aqueous solution is filtered for sterilization, and charged in a vial by 0.5-1 0 ml. After nitrogen gas 
displacement to be conducted as necessary, the solution is lyophilized by a method known per se. The lyophilized prod- 
uct thus obtained is the (a): a lyophilized product of an alkaline aqueous solution of the 2-[(2-pyridyl)methylsutfinyl]ben- 

25 zimidazole compounds or salt thereof having antiulcer activity to be contained in the injection kit of the present 
invention. 

When in use, the injection of the present invention can be produced by dissolving the lyophilized product thus 
obtained in an aqueous solvent added with no nonaqueous solvent, such as physiological saline, aqueous solution of 
5% glucose, or distilled water for injection. Said aqueous solvent corresponds to the (b) : an aqueous solvent added 
so with no nonaqueous solvent to be contained in the injection kit of the present invention. 

The injection of the present invention can be used, for example, in the form of drip infusion, intravenous injection, 
intramuscular injection, subcutaneous injection. 

The concentration of benzimidazole compound in the injection of the present invention may vary depending upon 
the administration route, and generally ranges in a proportion of 0.05-10 mg/ml, preferably 0.1-5 mg/ml on a free com- 
as pound basis. 

The benzimidazole compound in the injection of the present invention is administered to an adult at 10-100 mg per 
day on a free compound basis in a single to three times divided doses, depending upon, for example, the symptoms of 
the patients. 

40 [BEST MODE FOR CARRYING OUT OF THE INVENTION] 
Experimental Example 1 
Test preparation 

45 

1 . Preparation obtained in Example 1 to be mentioned later 
Test method 

so 1. Hemolysis test 

Hemolysis was evaluated by Akaishi method using whole blood of rabbit. The result is given in Table 1. 

2. Local irritation test 

55 

Local irritation was evaluated by the comparison of necrotic muscular tissue area at the injection site in 3 rabbits at 
2 days after the administration of 1 ml of the test preparation by intramuscular injection, with that in the rabbits admin- 
istered with 1 ml of physiological saline or 1 ml of a 1.7% acetic add solution, respectively by intramuscular injection. 

The results are summarized in Table 2. 
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Table 1 



Test 
preparation 


pH 


Hemolysis 


Ex. 1 


10.5 


not observed 



Table 2 



Test preparation 


PH 


Necrotic 
area (mm 2 ) 


Ex.1 


10.5 


63 


1.7% acetic acid solution (positive comparison solution) 




398 


physiological saline (negative comparison solution) 




31 


(average of 3 rabbits) 



The preparation of the present invention is desirable as an injection, since it does not cause hemolysis at all despite 
the high pH, and causes less local irritation. 

Example 1 

1 N Sodium hydroxide (2.3 ml) is added to 21 .3 g of sodium salt of omeprazole (20 g as omeprazole), and water for 
injection is added thereto to adjust the pH to 11 .5 and the total amount to 1 kg. 

After ffltration for sterilization, this alkaline aqueous solution is charged in 10 ml vials by 2 g. A rubber plug is half 
driven in, and nitrogen displacement is performed. Lyophilization by a conventional method and dissolution of the 
lyophilized product obtained in 10 ml of physiological saline give an omeprazole injection [4 mg (free compound)/ml]. 

[INDUSTRIAL APPLICABILITY] 

The injection of the present invention is void of the necessity to lower pH so as to prevent hemolysis and local irri- 
tation, and to add a nonaqueous solvent such as polyethylene glycol to an aqueous solvent for dissolution so as to pre- 
vent concomitant degradation of dissolution property. As a result, irritation and hemolysis caused by the nonaqueous 
solvent can be avoided. Accordingly, the injection of the present invention can secure solubility sufficient for formulation 
into preparation and safety for the human body. 

Claims 

1. An injection comprising a 2-[(2-pyrkJyl)methylsurfinyl]benzimidazole compound a a salt thereof having antiulcer 
activity and an aqueous solvent added with no nonaqueous solvent, wherein the pH of the injection is not less than 
9.5 and not more than 1 1 .5. 

2. The injection of Claim 1 , prepared by dissolving a lyophilized product of an alkaline aqueous solution of the 2-[(2- 
pyridyl)methylsutfinyl]benzimidazole compound or a salt thereof having antiulcer activity in the aqueous solvent 
added with no nonaqueous solvent. 

3. An injection kit comprising the following (a) and (b). wherein (a) and (b) are adjusted such that the pH upon disso- 
lution of (a) in (b) is not less than 9.5 and not more than 1 1 .5; 
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(a) : a lyophilized product of an alkaline aqueous solution of a 2-[(2-pyridyl)methylsutfinyl]beruimidazoie com- 
pound or a salt thereof having antiulcer activity 

(b) : an aqueous solvent added with no nonaqueous solvent. 

5 4. The injection of Claim 1 or 2, wherein the 2-[(2-pyridyl)methylsulf inyljbenzimidazole compound or a salt thereof is 
sodium salt of omeprazole. 

5. The injection kit of Claim 3, wherein the 2-[(2-pyridyl)methylsutfinygbenzimidazole compound or the salt thereof is 
sodium salt of omeprazole. 
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Patentanspruche 

1. Injizierbares Mrttel, das eine 2-[(2-PyrkJyl)-methylsulfinyl]-benzimidazolverbindung oder ein Salz derselben mit 
Antiulcusaktivitat und ein mit keinem nichtwSBrigen LOsungsmittel zugesetztes waBriges LOsungsmittel umfaBt. 

75 wobei der pH- Wert des injizierbaren Mitteis nicht niedriger als 9,5 und nicht h6her als 1 1 .5 ist. 

2. Injizierbares Mrttel nach Anspruch 1, hergestellt durch AuflOsen eines lyophilisierten Produktes einer alkalischen 
wflBrigen LOsung der 2-[(2-Pyridyl)-methylsulfinyl]-benzimidazolverbindung oder eines Salzes derselben mit Anti- 
ulcusaktivitat in dem mit keinem nichtwdBrigen LOsungsmittel zugesetzten wSBrigen LOsungsmittel. 

20 

3. Injektions-Kit mit den folgenden Bestandteilen (a) und (b), worin (a) und (b) derart eingestellt sind, da B der pH-Wert 
beim AuflOsen von (a) in (b) nicht niedriger als 9,5 und nicht hOher als 1 1 ,5 ist, wobei 

(a) ein lyophilisiertes Produkt einer alkalischen wflBrigen LOsung einer 2-[(2-Pyridyl)-methylsulfinyO-benzimi- 
25 dazolverbindung oder eines Salzes hiervon mit Antiulcusaktivrtat ist und 

(b) eine mit keinem nichtwdBrigen LOsungsmittel zugesetztes waBriges LOsungsmittel ist. 

4. Injizierbares Mittel nach Anspruch 1 oder 2, worin die 2[(2-Pyridyl)-methylsurfiny04>enzirnidazorverbindung oder 
30 ein Salz derselben Natriumsalz von Omeprazol ist. 

5. Injektions-Kit nach Anspruch 3, worin die 2-((2-Pyridyl)-methylsurfinyl]-benzimidazolverbindung oder das Salz der- 
selben Natriumsalz von Omeprazol ist. 

35 Revendications 

1. Injection comprenant un compost de 2-[(2-pyridyl)mgthylsurfinyi] benzimidazole ou un sel de celui-ci ayant une 
activity anti-ulc§reuse et un solvant aqueux sans ajout de solvant non aqueux dans laquelie le pH de I'injection 
n'est pas inf 6rieur k 9,5 et n'est pas sup6rieur 11 .5. 

40 

2. Injection selon la revendication 1 , pr6par6e en dissolvant un produit lyophilis6 d'une solution aqueuse alcaline d'un 
compost de 2-[(2-pyridyl)m6thylsutf inyl] benzimidazole ou un sel de celui-ci ayant une activity anti-ulc6reuse dans 
le solvant aqueux sans ajout de solvant non aqueux. 

45 3. Trousse d'injection comprenant les composes suivants (a) et (b), dans laquelie (a) et (b) sortt ajust6s de telle sorte 
que le pH lors de la dissolution de (a) dans (b) ne soit pas irrterieur k 9,5 ni supgrieur k 1 1,5; 

(a) un produit lyophilis6 d'une solution aqueuse alcaline d'un compost 2-[(2-pyridyQm6thylsurfinyQ benzimida- 
zole ou un sel de celui-ci ayant une activity anti-ulc6reuse 
so (b) : un solvant aqueux sans ajout de solvant non aqueux. 

4. Injection selon la revendication 1 ou 2, dans laquelie le compost 2-[(2-pyridyl)m6thylsuffinyl] benzimidazole ou le 
sel de celui-ci est un sel de sodium d'om6prazole. 

55 5. Trousse d'injection selon la revendication 3, dans laquelie le compost 2-[(2-pyridyl)m£thylsulfinyl] benzimidazole 
ou le sel de celui-ci est un sel de sodium d'omgprazole. 
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